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ABSTRACT 
 

The objective of this study was to assess the importance and impact of new technologies in the 
pharmaceutical industry. The study also explores strategic visions for the development of technical 
requirements, the recognition of IT inventions that support patient care services and the 
assessment of pharmacists’ willingness to adopt inventions. The assumptions were therefore to 
assess the impact, positive or negative, of the use of new technologies on the pharmaceutical 
industry. Two kinds of respondents took part in collecting primary and secondary datasets. Thus, 
100 participants were selected for questionnaire and 15 for interview-based data input. Pharmacy 
students, teachers/researchers, and employees of the pharmaceutical companies were included. 
The study concludes that new technologies have had a positive effect on the growth of the 
pharmaceutical industry. About the future, it is concluded that new technologies will give the 
pharmaceutical industry more advantages in expanding their businesses in their chosen fields. On 
the other hand, it is also concluded that some of the respondents are not satisfied with some 
technologies used. The study recommends that pharmacists organize training courses to educate 
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employees on new technologies. It also suggests that Artificial Intelligence should be implemented 
in the pharmaceutical sector, which may not reduce the employment of individuals because this will 
lead to a considerable loss of Artificial Intelligence errors. 
 

 
Keywords: Artificial intelligence; barcode medicine identification; internet; electronic medical record; 

mobile technology; Telecare technology; electronic prescription and discharge system; 
pharmaceutical industry; new technologies; pharmacists; technology. 

 
1. INTRODUCTION 
 
In recent decades, technology has transformed 
the way of life as it has influenced every sector of 
human life, from communication, transport, 
manufacturing, business to medical and 
pharmaceutical companies [1,2]. Subsequently, it 
can be seen that pharmacists are using the IT 
systems in the modern age to build and 
formulate their daily work more efficiently and 
effectively [3,4]. The technological system 
provides ease of operation and enables more 
work to be managed in a shorter time and has a 
low level of complexity and error in the working 
process [5]. In addition, the IT requirements for 
up-and-coming operating practices are 
considered to be key aspects of the 
pharmaceutical business, i.e. research and 
development and production are largely 
dependent on the technology-based system 
[6,7,8]. The emergence of new technology takes 
into account the fact that day-to-day life is made 
more efficient, monotonous and repetitive by 
means of reliable and steady accuracy; 
consistency and unfailing use of terms and 
taxonomy; and mass customization, which is the 
capability of Information Technology (IT) to make 
its services available to a vast community 
worldwide, thus far, in a manner that can be 
personalized to the entity [9,10,11]. 
 
New Technologies (such as Artificial Intelligence, 
Barcode Medicine Identification, Internet, 
Electronic Medical Record, Mobile Technology, 
Telecare Technology, Electronic Prescription, 
and Discharge System, etc.) can assist clinicians 
and pharmacists, in such a way by enabling the 
storage space of patient planned proceedings 
and records, also smooth the progress of the 
electronic statute of limitations, administration 
and management of medicines, mechanize the 
conduct and treatment of medicines in the value 
chain and endow with the apparatus in a way to 
monitor the worth and protection of medicines in 
application at present time [12,13]. 
Consequently, IT can progress the protection 
and safety of the patient, facilitate the experts 
and specialists in the pharmaceutical industry to 

present high-class and good care and assist the 
patients to be aware of the most part of their 
medicines [14,15,16]. 
 
During the last few years, IT has gained the most 
important and significant impact on lives all 
around the world [17,18]. A lot of production 
companies have clinch over computer 
technology for the reason for the numerous 
advantages of mechanized IT [19,13]. People 
had faced severe challenges at the global level 
because of shifting disease eugenics, increasing 
population burden and limitation in healthcare 
stipulation. In previous times, pharmacists had 
also faced numerous confronts regarding their 
field [20,21]. These numerous confronts, 
associated overcome by means of growing the 
role and involvement of new technologies that 
the worldwide drive to attain common health 
treatment. There is a great need to understand 
the importance of technology to overcome these 
challenges [22,23]. 
 
1.1 Problem Statement 
 
Pharmacists are facing many challenges in terms 
of patient care and safety. Yet, there is a 
constant and successful use of new technologies 
that have been used in the pharmaceutical 
industry overtime to solve these challenges. 
Nevertheless, the importance of the new 
technologies in the pharmaceutical industry and 
their recognition need to be recognized. As a 
result, the current study attempts to understand 
the current and potential need for new 
technologies. 
 

1.2 Research Objectives  
 
The aims of the current study which were posed 
as research questions to the participants were: 
 
 To evaluate the impact of new 

technologies on the pharmaceutical 
industry, 

 To examine strategic visions over                       
the development of technological 
requirements, 
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 To recognize IT inventions that assist 
patient care services,  

 To evaluate pharmacists’ willingness in 
adopting new inventions. 

 

1.3 Significance  
 

The current study will have positive implications 
for students and researchers. It will limelight the 
importance of new technologies in the 
pharmaceutical industry for boosting 
performances and patient care services. Future 
researchers can get help from this study to 
understand the significance of new technologies. 
 

1.4 Hypothesis  
 

The hypotheses of the present study are as 
follows: 
 
 The use of new technologies has a positive 

effect on the pharmaceutical industry. 
 The use of new technologies in the 

pharmaceutical industry negatively affects 
the target field. 

 

2. LITERATURE REVIEW 
 
During the last years, pharmacists have paid 
their attention additionally to develop and on the 
creation of medicines [24,25]. However, in the 
21st century, the focal point of the pharmacists is 
more towards the enhancement and 
improvement of health care services than to 
spend most of their time on the development and 
on the creation of medicines. Moreover, 
pharmacists were less aware of the use of 
technology in the field [26]. 
 
Meier et al. [27] in their study encourage 
pharmacy schools to arrange a curriculum that 
has capability with the altering position and 
functions of the pharmacists and to make the 
possible use of new technologies so that at the 
initial stage they can fully understand the 
importance of new technologies as well as how 
to utilize the possible inventions to improve 
patient care services. They additional propose 
that the students of pharmacy must be grant with 
necessary skills to shape the technology-driven 
latest position of pharmacists of the 21st Century. 
 
David and Bruno [28] in their research have 
examined pharmacists’ involvement and 
recovered knowledge regarding the use of new 
technologies which include the participation of 
pharmacists in emergency sessions in a hospital. 

Moreover, in their study, they had focused on the 
possible outlay evasion linked with the 
involvement of new technologies and the utilizing 
process made by the pharmacists. The research 
has established that the pharmacists had gained 
and portray the supporting position of 
professionals of health care by providing drug 
knowledge, amount of medicine to eat and the 
regulation recommendations and many more. 
 
Jaiswal et al. [29] in their study, state the 
importance of new technologies in the 
pharmaceutical industry to improve the progress 
in the field. As the acquirer of new technologies 
can possibly assist the clinicians and 
pharmacists to enable and make the possible the 
storage space of patient records, as well as 
smooth the progress of the electronic decree of 
limitations, management and usage of 
medicines, automate the conduct and treatment 
of medicines in the value chain and provide with 
the apparatus to monitor the value and safety of 
medicines in application.  
 
Jacobs, Caballero, Parmar, and Kane [30] in 
their study has examined the electronic convey 
of instruction from doctors and staff 
straightforwardly to the pharmacists and among 
pharmacy staff. Moreover, they recognized the 
role of new technologies as they assist in 
receiving and keeping the records and data of 
the patients in such a way to provide the 
essential and accurate consultant services to 
patients. They explored the use of new 
technologies to order the medicines by the 
supervision of the technological inventions 
competently and so far. 
 

3. METHODOLOGY 
 
For every research, methodology holds great 
importance as the researcher describes the 
methods that she/he has used to conduct his 
research. Research methodology works as a 
justifying tool that enables the readers to 
understand whether the sources of information 
used by the research are collected from reliable 
sources or not. Subsequently, in this research, 
the research methodology is used to provide 
information to the readers about the methods 
that are used to conduct this research work. This 
part of the research has discussed the research 
design and the methods of collecting data as well 
as the process of sampling.  
 
There are diverse kinds of research methods 
available to get the research results effectively. 
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Qualitative and quantitative methods are kinds of 
research methods. Another research method is a 
mixed method of research that is the combination 
of both research methods [31,32,33]. In this 
study, the mix method research methodology is 
used to evaluate results effectively.  
 
3.1 Data Collection 
 
In this study, two kinds of participants, survey 
and interview, are used in collecting primary and 
secondary data [34,35,36]. To conduct this study, 
both research methods are used to gather more 
data that results in greater outcomes. The 
educational platform of the Faculty of Pharmacy, 
Benazir Bhutto Shaheed University, Lyari, 
Karachi was used as a launchpad to offer the 
invitation to prospective participants as a primary 
data collection. As a result, 100 undergraduate 
Pharm-D students who were enrolled in different 
programs and subjects during spring semester 
2019 were selected. The survey participants 
were briefed about the objectives of the study 
and were guided through the survey filling 
procedure. For secondary data set, the 
pharmacy professionals involved both at the 
teaching/research and practicing/ development 
levels in the field of pharmacy and 
pharmaceuticals were asked to supply their 
input. Together with e-mail invites, Facebook & 
WhatApp messages welcomed a total of 110 
well-known university teachers and inter-
nationally renowned professionals whose 
prestige was derived either from their 
publications or their professional achievements. 
In response to our invitations, a total of 15 
experts pledged to take part, 4 university 
teachers and 16 employees of the 
pharmaceutical companies.  
 

4. RESULTS AND DISCUSSION 
 
The results hold immense importance as they 
have been generated through the primary 
research method in which a questionnaire was 
filled by 100 respondents who helped to generate 
valuable data about the discussed topic. 
Moreover, a total of 15 interviews were also 
conducted from the employees of the 
pharmaceutical companies and teachers 
/researchers as secondary data with an aim to 
collect added information. This section first 
presents the survey results obtained through                 
the questionnaire instrument and then                           
puts the interview results and discusses its 
findings.  
 

4.1 Analysis of Survey Questionnaire  
 
Survey Questionnaire Part I 
 
The first question was on gender. The 
respondents from both genders took part (male 
57 and female 43). All the 100 respondents were 
between the age of 18 and 25 years. As far as 
the qualification of the respondents is concerned, 
all respondents of the survey were 
undergraduate Pharm-D students.  
 
Survey Questionnaire Part II 
 
Question No. 1  
 
How do you rate the statement that new 
technologies are playing a vital role in the 
pharmaceutical industry? 
 
The question was asked about the role of new 
technologies in the pharmaceutical industry. A 
huge number of respondents were agreed that 
new technologies are playing a vital and positive 
role while only 16 respondents disagree on it. 
Furthermore, 21 and 14 strongly agree and 
strongly disagree (Fig. 1). 
 
Question No. 2 
 
Do you think that the Internet has a great and 
positive impact on the pharmaceutical industry? 
 
As shown in Fig. 2, 38 of the respondents were 
agreed that the power of the Internet has a great 
and positive impact on the pharmaceutical 
industry and only 12 respondents disagree. 28 
strongly agree and 20 strongly disagree. 
 
Question No. 3 
 
Do you think that Artificial Intelligence is playing 
a major role to advance the pharmaceutical 
industry now and in the future?  
 
The figure below sheds light that many 
respondents were strongly-disagree that were 24 
and 23 were disagree while 23 strongly agreed 
and 21 agreed that Artificial Intelligence is 
playing a major role in advancing the 
pharmaceutical industry. 9 of the respondents 
didn’t give any answer. 
 
Question No. 4: Do you think that the use of 
Electronic Medical Record within the 
pharmaceutical industry is a good idea? 



 

 

Agree
43%

Strongly Agree
21%

Question No. 1: How do you rate the statement that new 
technologies are playing a vital role in pharmaceutical 

Strongly Agree
28%

Question No. 2: Do you think that the Internet has a great 
and positive impact on pharmaceutical industry?

Strongly Agree

Question No. 3: Do you think that the Artificial 
Intelligence is playing a major role to advance 

the pharmaceutical industry
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Fig. 1. Question no. 1 results 

 

Fig. 2. Question no. 2 results 

 

Fig. 3. Question no. 3 results 
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As shown in Fig. 4, 37 out of 100               
respondents agreed that the use of Electronic 
Medical Record in the pharmaceutical industry            
is a good idea while only 19 disagreed,                         
17 strongly agreed and 20 strongly                  
disagreed. The rest 7 respondents were       
neutral. 
 
Question No. 5 
 
Do you think that Barcode Medicine  
Identification is useful for the pharmaceutical 
industry?  
 
The question relates to the use of Barcode 
Medicine Identification, which is agreed by the 
large number of respondents (68), whereas only 
eleven disagree. Moreover, 13 strongly 

disagreed and 28 of 100 respondents were 
strongly agreed (Fig. 5). 
 
Question No. 6 
 
To what extent do you think that Mobile 
Technology will help to remind the patients about 
their prescription and offer them pharmacy-
related services in the future? 
 
One question was asked about Mobile 
Technology at which a huge number of 
respondents were strongly-disagree that it will 
help to remind them about the prescription and 
offer the services. Those respondents were 27 in 
number. 17 strongly agreed on it. As shown in 
Fig. 6, 25 disagreed and 20 agreed with the 
statement (Fig. 6). 

 

 
 

Fig. 4. Question no. 4 results 
 

 
 

Fig. 5. Question no. 5 results 
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Fig. 6. Question no. 6 results 
 

Question No. 7 
 
Do you think that with the help of the Telecare 
Technology the pharmaceutical industry can be 
able to communicate digitally to provide services 
to the patients remotely? 
 

Fig. 7 shows that 23 of the respondents were 
strongly-disagree with Telecare Technology 
while 17 strongly agreed. Adding more, 8 
respondents were neutral. Subsequently, 30 
disagreed and 22 agreed on it. 
 

Question No. 8 
 
Do you think that the Electronic Prescription and 
Discharge Systems positively affect 
administration and supply of medicines in 
hospitals? 
 
The last question was on the positive impact of 
the Electronic Prescription and Discharge 
System. 27 respondents were agreeing and 26 
disagreed. 7 of the totals did not give any 
answer. Moreover, 22 strongly agreed and 18 
strongly disagreed. 
 

4.2 Reliability Scale Test (Cronbach 
Alpha) 

 
The reliability test is used to check the reliability 
of the collected data through the value of 
Cronbach Alpha. According to the test, the 
values below 0.7 shows that the research data 
collection process is questionable and not 
acceptable whereas above 0.70 is considered as 
acceptable values which shows that the research 

is rightly conducted. The research reliability 
result is shown in the abovementioned table. 
With the help of this table, it is concluded that the 
test data of 12 questions were found as 0.745 
that concludes that the test is reliable with the 
value of Cronbach Alpha. 
 

Table 1. Reliability scale test results 
 

Reliability statistics 
Cronbach Alpha Number of Items 
0.745 12 
 

4.3 Analysis of Interview Questions 
 

Question No. 1 
 

The first question was asked about the impact of 
new technologies on the pharmaceutical 
industry. To answer this question, the experts 
replied that new technologies are impacting 
positively on the pharmaceutical industry. With 
the help of new technologies, the work can be 
done more effectively in less time. They said that 
new technologies give birth to speed, efficiency, 
and accuracy.  
 

Question No. 2 
 

The experts replied to the second question by 
saying that the pharmaceutical industry can be 
improved by implementing new technologies 
such as Artificial Intelligence, Mobile Technology 
to communicate remotely with the consumers 
with the help of digitalization. Furthermore, they 
said the pharmaceutical industry can be 
improved by training the staff about the new 
technologies.  

Strongly 
Disagree

27%

Disagree
25%

Neutral
11%

Agree
20%

Strongly Agree
17%

Question No. 6: To what extent do you think that the Mobile 
Technology will help to remind the patients about their 

prescription and offer them pharmacy-related services in the 
future?
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Fig. 7. Question no. 7 results 
 

 
 

Fig. 8. Question no. 8 results 
 

5. CONCLUSION AND RECOMMENDA-
TION 

 
This study concludes that new technologies play 
a significant role in the pharmaceutical industry. 
Technologies are giving positive impacts on the 
growth of diverse pharmacies. Adding more, it is 
also concluded that new technologies are 
boosting the speed of doing work accurately. 
Regarding the future, it is concluded that new 
technologies will give more and more 
advantages to the pharmaceutical industry to 
expand their businesses in their selected areas. 
On the other hand, it is also concluded that some 
of the respondents were not satisfied with some 
of the implemented technologies. Thus, it is our 

belief that the position of New Technologies, 
which is focused on the input of pharmaceutical 
students and teachers and the pharmaceutical 
industry employees, is a significant contribution 
to the literary field. 

 
Based on our findings, we recommend 
pharmacists and the people in the pharmacy field 
to develop training sessions to educate students 
and employees towards the new technologies as 
some of the and students and employees were 
not much satisfied with new technologies. This 
may be because of the lack of attention towards 
new technologies. It is also recommended to the 
pharmaceutical industry owners to implement 
Artificial Intelligence that does not decrease the 
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17%
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administration and supply of medicines in hospitals?
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employment of the individuals as this will tend 
towards a great loss on the errors made by 
Artificial Intelligence. 
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APPENDIX 
 

Interviews Questions 
 

 How new technologies are affecting the pharmaceutical industry? 
 How the pharmaceutical industry can be improved by using new technologies now and in the 

future?  
 
Questionnaire  
 
Questionnaire Strongly 

agree 
Agree Neutral Disagree Strongly 

disagree 
5 4 3 2 1 

Q1 Do you think that new technologies are 
playing a vital role in the pharmaceutical 
industry? 

     

Q2 Do you think that the Internet has a great 
and positive impact on the pharmaceutical 
industry? 

     

Q3 Do you think that the Artificial Intelligence is 
playing a major role to advance the 
pharmaceutical industry now and in the 
future? 

     

Q4 Do you think that the use of Electronic 
Medical Record within the pharmaceutical 
industry is a good idea? 

     

Q5 Do you think that the Barcode Medicine 
Identification is useful for the 
pharmaceutical industry? 

     

Q6 To what extent do you think that the Mobile 
Technology will help to remind the patients 
about their prescription and offer them 
pharmacy-related services in the future? 

     

Q7 Do you think that with the help of the 
Telecare Technology the pharmaceutical 
industry can be able to communicate 
digitally to provide services to the patients 
remotely? 

     

Q8 Do you think that the Electronic Prescription 
and Discharge Systems positively affect 
administration and supply of medicines in 
hospitals? 
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